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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1. Claims 8 & 9 are rejected under 35 U.S.C. 102(e) as being anticipated by Lai et 
al. (US 2002/0089017). 

With regard to Claim 8, Lai et al., in Figures 4 & 7, discloses an integrated circuit 
for electrostatic discharge (ESD) protection comprising: a silicon-controlled rectifier 
(104); a p-type transistor (180) formed integrally with the SCR; an n-type transistor 
(178) formed integrally with the SCR; a control circuit (244 & 250) coupled to the p-type 
and n-type transistors providing a first holding voltage to the SCR to keep the SCR from 
latching-up, and providing a second holding voltage to the SCR to keep the SCR in the 
latch-up state (paragraph 0057). 
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With regard to Claim 9, Lai et al. t in Figure 7, discloses the circuit of claim 8, the 
control circuit further comprising a resistor (244), a capacitor (250) and an output 
terminal (A) disposed between the resistor and the capacitor. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

2. Claims 1-15 & 23-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee (US 6,309,940) in view of Lai et al. (US 2002/0089017). 
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With regard to Claim 1, Lee teaches an integrated circuit comprising: a silicon- 
controlled rectifier (column 1 lines 20-25); a first transistor (27, 28) of a first type (P- 
channel FET) integrally formed with the SCR including a first gate (37); a second 
transistor (25, 26) of a second type (N-channel FET) integrally formed with the SCR 
including a second gate (38); and a control circuit (V in ) which provides a first and second 
voltage to the first and second gates (37 & 38). 

Lee does not teach that the control circuit provides a first holding voltage to the 
SCR to keep the SCR from latching-up, and in response to a second voltage applied to 
the first and second gates providing a second holding voltage to the SCR to keep the 
SCR in the latch-up state. 

Lai et al., in Figures 7 A&B, teaches an SCR device used to protect an I/O pad 
wherein a control circuit is coupled to first and second gates of N and P type FETs and 
that by driving the gates, the control circuit provides a first holding voltage to the SCR to 
keep the SCR from latching-up, and in response to a second voltage applied to the first 
and second gates providing a second holding voltage to the SCR to keep the SCR in 
the latch-up state (paragraph 0057). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Lee with Lai et al., by coupling the 
control circuit (244 & 250) taught by Lai et al., at node A, to the control signal (V in ) of 
Lee, for the purpose of avoiding latch-up while the SCR operates at normal condition, 
but allows for easy triggering of the device in an ESD event (Lai et al. Paragraph 0021). 
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The integrated circuit taught in Fig. 1 of Lee, is capable of use for electrostatic 
discharge protection. 

With regard to Claims 2-4, Lee in view of Lai et al. discloses the circuit of Claim 
1 . Lai et al. further discloses that the control circuit further comprises an output terminal 
(A) coupled to first and second gates. Lai et al. further teaches that the control circuit 
comprises a resistor (244), a capacitor (250) and an output terminal (A) disposed 
between the resistor and the capacitor, which provides a resistor-capacitor delay circuit. 

With regard to Claims 5-7, Lee in view of Lai et al. discloses the circuit of Claim 
1 . Lee further discloses that the SCR further comprising a p-type substrate (11), an n- 
well (21) formed in the p-type substrate, a p-type diffused region (28) formed in the n- 
well, and an n-type diffused region (25) formed outside of the n-well. Lee further 
teaches that the first transistor further comprises a channel region formed in the n-well 
and that the second transistor further comprises a channel region formed in the p-type 
substrate (column 1 lines 40-44, 55-59). 

With regard to Claim 8, Lee teaches an integrated circuit for electrostatic 
discharge (ESD) protection comprising: a silicon-controlled rectifier (SCR); a p-type 
transistor formed integrally with the SCR; an n-type transistor formed integrally with the 
SCR; a control circuit coupled to the p-type and n-type transistors. 
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Lee does not teach that the control circuit provides a first holding voltage to the 
SCR to keep the SCR from latching-up, or provides a second holding voltage to the 
SCR to keep the SCR in the latch-up state. 

Lai et aL, in Figures 7 A&B, teaches an SCR device used to protect an I/O pad 
wherein a control circuit is coupled to first and second gates of N and P type FETs and 
that by driving the gates, the control circuit provides a first holding voltage to the SCR to 
keep the SCR from latching-up, and in response to a second voltage applied to the first 
and second gates providing a second holding voltage to the SCR to keep the SCR in 
the latch-up state (paragraph 0057). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Lee with Lai et al., by coupling the 
control circuit (244 & 250) taught by Lai et al., at node A, to the control signal (V in ) of 
Lee, for the purpose of avoiding latch-up while the SCR operates at normal condition, 
but allows for easy triggering of the device in an ESD event (Lai et al. Paragraph 0021). 

The integrated circuit taught in Fig. 1 of Lee, is capable of use for electrostatic 
discharge protection. 

With regard to Claim 9, Lee in view of Lai et al. discloses the circuit of Claim 8. 
Lai et al. further discloses that the control circuit further comprises a resistor (244), a 
capacitor (250) and an output terminal (A) disposed between the resistor and the 
capacitor. 
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With regard to Claim 10, Lee in view of Lai et al. discloses the circuit of Claim 8. 
Lai et al M in figure 7A, further discloses that the control circuit comprises an output 
terminal (A) coupled to a gate of a p-type transistor and a gate of an n-type transistor. 

With regard to Claim 1 1 , Lee in view of Lai et al. discloses the circuit of Claim 8. 
Lee further discloses that the SCR further comprises a first p-type substrate (11), an n- 
well (21) formed in the p-type substrate, a p-type diffused region (28) formed in the n- 
well, and a first n-type diffused region (25) formed outside of the n-well. 

With regard to Claim 12, Lee in view of Lai et al. discloses the circuit of Claim 11. 
Lee further discloses that the SCR further comprises a second p-type diffused region 
(27) partially formed in the n-well (21) to serve as a drain of the p-type transistor, 
wherein the first p-type diffused region serves as a source of the p-type transistor. 

With regard to Claim 13, Lee in view of Lai et al. discloses the circuit of Claim 11. 
Lee further discloses that the SCR further comprising a second n-type diffused region 
(26) formed in the p-substrate to serve as a drain of the n-type transistor, wherein the n- 
type diffused region serves as a source of the n-type transistor. 

With regard to Claim 14, Lee in view of Lai et al. discloses the circuit of Claim 8. 
Lee teaches that the SCR is coupled between different voltage lines. Lee does 
not teach that the SCR is coupled between a contact pad and a voltage line. 
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Lai et al. In Fig. 4 further discloses that the SCR is coupled between a contact 
pad (100) and a voltage line (GND). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to place the SCR between a contact pad and voltage line instead of 
two different voltage lines for the purpose of protecting an internal circuit from an ESD 
event originating at a contact pad. 

With regard to Claim 15, Lee in view of Lai et al. discloses the circuit of Claim 8. 
Lee et al. Further teaches that the SCR is coupled between different voltage lines (VDD 
& VSS). 

With regard to Claim 23, Lee teaches a method of electrostatic discharge 
protection comprising: providing a silicon-controlled rectifier (SCR) having a holding 
voltage; integrally forming a first transistor (27 & 28) of a first type with the SCR 
including a first gate (37); integrally forming a second transistor (25 & 26) of a second 
type with the SCR including a second gate (38). 

Lee does not teach providing a first signal to the first and second gates to raise 
the holding voltage of the SCR to keep the SCR from latching up; and providing a 
second signal to the first and second gates to lower the holding voltage of the SCR to 
keep the SCR in the latch-up state. 

Lai et al., in Figures 7 A&B, teaches an SCR device used to protect an I/O pad 
wherein a control circuit is coupled to first and second gates of N and P type FETs and 
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that by driving the gates, the control circuit provides a first holding voltage to the SCR to 
keep the SCR from latching-up, and in response to a second voltage applied to the first 
and second gates providing a second holding voltage to the SCR to keep the SCR in 
the latch-up state (paragraph 0057). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Lee with Lai et al., by coupling the 
control circuit (244 & 250) taught by Lai et al., at node A, to the control signal (V in ) of 
Lee, for the purpose of avoiding latch-up while the SCR operates at normal condition, 
but allows for easy triggering of the device in an ESD event (Lai et al. Paragraph 0021). 

The integrated circuit taught in Fig. 1 of Lee, is capable of use for electrostatic 
discharge protection. 

1 . With regard to Claims 24 & 25, Lee in view of Lai et al. discloses the method of 
Claim 23. Lai et al. further discloses that the method further comprises raising the 
holding voltage of the SCR to above a power supply voltage and lowering the holding 
voltage of the SCR to below a power supply voltage (Lai et al. Paragraph 0057). 

With regard to Claim 26, Lee in view of Lai et al. discloses the circuit of Claim 23. 

Lee teaches that the SCR is coupled between different voltage lines. Lee does 
not teach that the SCR is coupled between a contact pad and a voltage line. 

Lai et al. In Fig. 4 further discloses that the SCR is coupled between a contact 
pad (100) and a voltage line (GND). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to place the SCR between a contact pad and voltage line instead of 
two different voltage lines for the purpose of protecting an internal circuit from an ESD 
event originating at a contact pad. 

With regard to Claim 27, Lee in view of Lai et al. discloses the circuit of Claim 8. 
Lee et al. Further teaches that the SCR is coupled between different voltage lines (VDD 
& VSS). 

2. Claims 16-22 & 28-32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee et al. In view of Lai et al. as applied to claims 1 , 8 & 23 above, and further in 
view of Tong et al. (US 6,756,834). 

With regard to Claims 16 & 28, Lee teaches an integrated circuit and a method 
comprising: a first voltage line (VDD) of a first voltage level; a second voltage line (VSS) 
of a second voltage level; a silicon-controlled rectifier(SCR), including a p-type transistor 
and an n-type transistor integrally formed with the SCR. 

Lee et al. does not teach a control circuit providing a first holding voltage through 
the p-type and n-type transistors to the SCR to keep the SCR from latching-up, and 
providing a second holding voltage through the p-type and n-type transistors to the 
SCRs to keep the SCRs in the latch-up state during an ESD event that an ESD pulse 
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appears on the first voltage line or one of the contact pads. Further, Lee does not teach 
providing a plurality of contact pads or that there is a plurality of SCRs. 

Lai et al., in Figures 7 A&B, teaches an SCR device used to protect an I/O pad 
wherein a control circuit is coupled to first and second gates of N and P type FETs and 
that by driving the gates, the control circuit provides a first holding voltage to the SCR to 
keep the SCR from latching-up, and in response to a second voltage applied to the first 
and second gates providing a second holding voltage to the SCR to keep the SCR in 
the latch-up state (paragraph 0057). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Lee with Lai et al., by coupling the 
control circuit (244 & 250) taught by Lai et al., at node A, to the control signal (V in ) of 
Lee, for the purpose of avoiding latch-up while the SCR operates at normal condition, 
but allows for easy triggering of the device in an ESD event (Lai et al. Paragraph 0021). 

The integrated circuit taught in Fig. 1 of Lee, is capable of use for electrostatic 
discharge protection. 

Tong et al., in figure 1, discloses an ESD protection circuit comprising a plurality 
of pads, first and second voltage sources of first and second voltage levels, and a 
plurality of ESD protection circuits (10 & 14). Tong et al. further teaches that each ESD 
protection device contains a control circuit comprising a capacitor (16) and a resistor 
(18). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings Lee with Tong et al. by protecting a 
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plurality of I/O pads and voltage lines with the SCR device taught by Lee for the 
purpose of providing ESD protection to an entire chip assembly instead of just a single 
voltage source. 

With regard to Claim 17 & 29, Lee in view of Lai et al. and further in view of Tong 
et al. discloses the circuit of Claim 16 and the method of Claim 28. Tong et al. further 
discloses that an ESD device (14) is coupled between the first and second voltage lines 
(VCC & VSS) and that the remaining ESDs are each coupled between a corresponding 
contact pad and the second voltage line. 

With regard to Claim 18 & 30, Lee in view of Lai et al. and further in view of Tong 
et al. discloses the circuit of Claim 17 and the method of Claim 29. Tong et al. further 
discloses, in Figure 1, that the ESD pulse is discharged from one of the contact pads 
(VCC PAD 1) via a voltage line (VCC1) to voltage line (VSS 1). This event is depicted 
by PATH B in Figure 1. 

With regard to Claims 19 & 31 Lee in view of Lai et al. and further in view of Tong 
et al. discloses the circuit of Claim 17 and the method of Claim 29. Tong et al., in 
Figure 1, further discloses that an ESD pulse is discharged from the first voltage (VCC 
1) line via the second voltage (20) line to one of the contact pads (VSS PAD 1) via 
PATH A. 
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With regard to Claim 20 & 32, Lee in view of Lai et al. and further in view of Tong 
et al. discloses the circuit of Claim 17 and the method of Claim 29. Tong et al., in 
Figure 1, further discloses that an ESD pulse is discharged from one of the contact pads 
(VCC PAD 1) via the second voltage line (20) to a different contact pad (VSS PAD 1) 
via PATH_A. 

With regard to Claim 21 , Lee in view of Lai et al. and further in view of Tong et al. 
discloses the circuit of Claim 16. Lai et al. further discloses that the control circuit 
comprises a resistor-capacitor delay circuit. 

With regard to Claim 22, Lee in view of Lai et al. and further in view of Tong et al. 
discloses the circuit of Claim 16. Lai et al. further discloses that the control circuit 
further comprises an output terminal (A) coupled to a gate of each of the p-type and n- 
type transistors. 

Response to Arguments 

The objection to Claims 1 1-13 & 26 has been withdrawn in light of the corrections 
of the minor informalities. 

Applicant's arguments with respect to claims 1-32 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott Bauer whose telephone number is 571-272-5986. 
The examiner can normally be reached on M-F 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on 571-272-2058. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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